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Seafaring is a risky occupation that is associated with a high incidence of lifestyle-related diseases such as cardiovascular disease and lung cancer [1] . Recent studies have reported that certain risk factors, such as diabetes, obesity, high blood pressure, and high triglyceride levels, and risky behaviours, such as smoking and low physical activity levels, are highly prevalent in seafarers [2] [3] [4] . Moreover, a recent study in European countries revealed that seafaring is associated with the highest incidence rates of all cancers, which might be due to various factors, such as exposure to chemicals and sunlight, as well as lifestyle behaviours such as smoking, alcohol consumption and diet [5] . The high level of risk indicates that this occupational group requires attention with regard to safety and health issues [6] . Despite the high prevalence of certain non-communicable diseases, most of them can be prevented by following some simple steps [7] . Lifestyle is one of the main factors that affect health; therefore, health-promoting lifestyle is an important determinant of health status [8] . Hjarnø et al. [9] conducted a needs assessment study on health promotion interventions for Danish seafarers to identify lifestyle-related risk factors and risk behaviours among employed Danish seafarers in [2007] [2008] . They studied the seafarers' health, wellbeing, diet, smoking and physical activity, and their findings are clearly in line with the assumption that seafaring is a risky occupation. Moreover, their findings confirm the need for behavioural health-promoting interventions such as healthy cooking courses and physical exercise programmes, which will enable seafarers to have a healthier lifestyle and work environment [9] .
Health-promoting lifestyle is composed of various factors, such as wellness, personal fulfilment and self-actualisation, which are used to describe an individual's health-promoting lifestyle profile [7] . Workplace health programmes can be established with the combined efforts of employers, employees and society and can improve the health and well-being of people at work. Workplace health promotion goes beyond what is currently required by health and safety legislation and refers to a coordinated and comprehensive set of strategies that include programmes, policies, benefits, environmental support, and links to the surrounding community that are designed to meet the health and safety needs of all employees [10, 11] .
Seafaring is a crucial job in Iran, but it is not considered as a priority for health promotion efforts. The environment on board (noise level etc.) ships and the seafarers' work tasks constitute the working conditions, which promote or reinforce unhealthy behaviour. However, seafarers have a second home on board ships during their mission which can last for several months. So, working far from home and difficult working conditions can be a major threat to their health and living conditions. The increasing need for effective and fast transport of goods requires a continuous change in technology and work organisation on board, with new exposures related to health and safety. Therefore, seafarers are also frequently exposed to poor diet and living conditions as well as particular occupational risks [12] . As the seafarers spend months and sometimes years on board, they can be targeted within their social network of co-workers for health promotion programmes. The first step in a workplace health promotion programme is assessment of workplace health and its related factors. Since no study so far has proposed such a programme for Iranian seafarers, the aim of this study was to assess health promotion behaviour in this group based on the Health Promotion Lifestyle Profile II (HPLP-II) instrument and its six subscales: health responsibility, spiritual growth, physical activity, interpersonal relations, nutrition and stress management. Some demographic and other influencing factors are also considered. The results can provide relevant and valid information for the maritime industry and the state authorities and aid in the development of education programmes that can help seafarers become aware of how to adopt a healthy lifestyle.
The present study used a cross-sectional approach, which may limit the findings of the cause-effect relationship. Although all ships meet the international rules with regard to work routine and health issues, because of some cultural aspects, the generalisability of this study may be restricted to Middle-Eastern countries. This is the first study to assess the relationship between the demographic variables of Iranian seafarers and the overall score of the HPLP-II. The findings of the current study have highlighted some problems in tankers and may provide health care workers with ideas for enhancing the quality of seafarers' life on board.
MAtERIALS AND MEtHODS
Between May and July 2015, a cross-sectional study that was approved by the Iran University of Medical Sciences (IUMS) (approval code 25800) was performed on 7 NITC ships and 231 Iranian male seafarers. Nearly 33 seafarers per ship were assessed using cluster random sampling. All ships under the management of NITC have similar conditions, so this sample can be considered as representative of all Iranian seafarers working on tankers. Iranian nationality seafarers with at least 6 months of experience in sea service were included. Informed consent was obtained from all individual participants included in the study. Participants were asked to complete a socio-demographic self-administered questionnaire. The seafarers were divided into three groups according to their recorded job title: (1) The deck department included the captain, all officers and non-officers on the deck side; (2) the engine A study by Aghamolaei et al. [13] has shown that the translated version of HPLP-II has the desired level of reliability and validity. The self-administered questionnaires were completed by each volunteer within 30 min. All the data were kept strictly confidential. HPLP-II questionnaire is a instrument developed by Walker et al. [14] to investigate patterns and determinants of health-promoting life style, as well as the effects of interventions to alter life-style. This instrument is a 52-item questionnaire that covers 52 health-promoting behaviours, which can be categorised into six subscales: (1) health responsibility (HR), (2) spiritual growth (SG), (3) physical activity (PA), (4) interpersonal relations (IR), (5) nutrition (N) and (6) stress management (SM) (Appendix 1 -see journal website, supplementary file). Each question is scored on a four-point Likert scale, with 1 representing 'Never' and 4 representing 'Routinely' [13] . Therefore, the total score can range between 52 and 208. The overall HPLP-II score is calculated based on the mean score of the responses to all 52 items. Moreover, the health-promoting lifestyle scores are divided into four levels as follows: 52-90, poor; 91-129, moderate; 130-168, good; and 169-208, excellent. Higher scores in each dimension indicated greater frequency of health-promoting behaviour.
StAtIStICAL ANALySIS
The data were analysed by the Statistical Package for the Social Sciences software, version 16 (SPSS Inc., Chicago, IL, USA). One-way analysis of variance was used to identify significant differences in the total HPLP-II score and the subscale scores between the three groups, with Tukey's post-hoc test. The t-test was utilised to compare the HPLP-II scores according to demographic variables. Pearson correlation was used to examine the association between the HPLP-II scores and the demographic variables. Multiple linear regression (MLR) analysis was performed to assess the association of the demographic variables with the overall HPLP-II score and the six health-promoting lifestyle subscale scores. The results of MLR are presented as the beta-coefficient (B) and standard error (SE). The significance level was set at p < 0.05.
RESULtS
The mean age of the participants was 35.93 ± 9.51 years. The deck, engine and galley departments formed 52.7%, 34.1% and 13.2% of the total participants respectively. Further, 74% were married and 22.5% were single. With regard to education, 35.8% had a diploma and 64.2% had an academic degree (data not shown). The response rate for the questionnaire was 86.9%. However, with regard to the influencing variables, the non-respondents were not significantly different from the 200 studied seafarers. Table 1 depicts the mean, standard deviation, maximum and minimum scores for overall lifestyle profile and its subscales. The mean lifestyle score was 136.14 ± 19.90. The subscale spiritual growth had the highest score (26.16 ± 5.03), while exercise behaviour had the lowest score (19.95 ± 4.23) .
Based on the scores, 32% of the seafarers were classified as moderate and 61.5% were classified as good (Fig. 1) . A significant correlation was found between all subscales (p < 0.001). The most significant association was found between stress management and lifestyle (p < 001, r = 0.810). Further, spiritual growth showed the most significant correlation with interpersonal relationships (p < 0.001, r = 0.671) ( Table 2) . Table 3 shows the association of the mean HPLP-II score and the sub-scale scores with the different demographic groups. The mean nutrition score was the lowest among seafarers in the engine department (engine department: 20.41 ± 4.50, deck department: 23.52 ± 4.97, galley department: 24.83 ± 4.64; p < 0.05). There was no significant difference in overall HPLP-II score and subscales with other demographic variables.
Multiple linear regression showed that working in the engine department had a significantly negative effect on the nutrition score (B = -3.57, p < 0.05). Moreover, the education level had a significantly positive association with spiritual growth (B = 2.97, p < 0.05). The other demographic variables had no significant effect on the overall HPLP-II and lifestyle subscale scores (Table 4) .
DISCUSSION
The present study showed that most of the participating seafarers had a moderate (32%) or a good lifestyle (61.5%). However, the scores for the subscales exercise behaviour and stress management were low. Another interesting finding was that the spiritual growth subscale score showed a significant positive association with educational status.
According to the departments in which they worked, the mean score for the nutrition subscale was significantly lower in seafarers working in the engine departments than in those working in the deck and galley departments. In contrast to the findings of the present study, Hjarnø et al.'s study did not report any significant difference in eating behaviour according to the professional status or work places of Danish seafarers [9] . In a study conducted by Hacıhasanoğlu et al. [15] and Karadağ and Yildirim [16] , on 981 Turkish university students, the average score for healthy lifestyle behaviour was lower than the present study. This difference could be due to differences in the socio-cultural background of the study population. However, similar to the findings of the *p < 0.05; B -beta-coefficient; SE -standard error present study, most Chinese students in the Larouche [17] study also reported a 'moderate' or 'good' lifestyle. Wei et al. [18] found similar mean scores for the subscales of HPLP-II with our study among university students in Japan. In contrast, in the United Kingdom, females generally reported more consumption of fruits and vegetables; moreover, male students had a higher level of physical activity, consumed less sweets and had more restful sleep [19] . In a study on a group of students, the highest mean score was reported for interpersonal relationships and stress management and the lowest scores were reported for health responsibility and physical activity [20] . However, our data showed that spiritual growth had the highest score, which was consistent with the Japanese [18] and the Jordanian [21] study. Further, in the present study, the lowest score was allocated to exercise behaviour, despite the fact that most tankers had gym. Thus, it seems that commitment to physical activity programmes may be low in many companies. This is probably because seafarers are given a lot of heavy-duty work, as a result of which they are too tired to exercise after work. Previous studies have shown a significant positive correlation between the HPLP-II score and age [21] [22] [23] [24] . Bray et al. [25] and others [26, 27] reported a modest association between demographic factors and health-promoting lifestyles; age and education were related to health-promoting lifestyles. In contrast, we found no correlation between the scores and age.
The lack of correlation between health-promoting behaviours and age observed here is probably attributable to the small difference between the ages of the subjects.
In the present study, spiritual growth was positively correlated with educational status. Seafaring has a reputation for being stressful. At ship and during the missions, top level managers who have higher educational level encounter too much work related stress due to tight work schedule and heavy workloads. Since workplace environment in Iran has provided an appropriate atmosphere to develop spiritual growth, top level managers can benefit from this dimension of health-promoting behaviour to beat their stress. In a similar way, an Iranian study showed a significant relationship between the lifestyle scores of adolescents and their parents' educational level. Moreover, another study also reported that spiritual growth and the overall lifestyle score showed the highest correlation [28] .
The Department of Defence in the United States of America conducted surveys on health-related behaviours among active duty military personnel and found that the health behaviours of participants improved over the period from 1980 to 2008, especially with regard to stress management and smoking behaviour [25] . Therefore, ongoing surveys could have a positive effect on the health behaviours of employees.
In 1946, the World Health Organisation defined health in its broader sense as 'a state of complete physical, mental, and social well-being and not merely the absence of disease or infirmity' [29] . Studies show that compared to land-based industries, shipping is a risky industry with a higher incidence of mortality and morbidity among young and middle-aged seafarers [1] . Inequalities in health between seafarers and the population as a whole is not in itself a novelty, but there is definitely a lack of information about what actually causes the divide and the health-promoting methods and subscales that can work in such a situation [1] .
Healthy workplace interventions have typically focussed on education, motivational counselling and effortful behaviour change such as individual responsibility for health. Therefore, policy makers in maritime industry should design health promotion educational programmes for hard to access groups on a regular basis. For instance, recently the company has started health promotion programmes on safety and sleep quality of workers which was not interfered with the present study. Also health screening, including measurement of blood pressure, cholesterol, body mass index and blood and urine tests, was conducted annually in our study population. In addition, the employees were covered by insurance and regular visits to the general practitioners.
CONCLUSIONS
The findings of the present study imply that health-related issues in occupational groups, especially workers in engine rooms, are a matter of concern. There is clearly a need to establish health promotion interventions that will focus on the nutrition and physical activity of seafarers. Further, the findings can be used to assess and document potential health and lifestyle risks on tankers, to track health-related trends and to identify high-risk groups and areas that need additional screening or intervention. The results could also be useful for policy makers to help them better understand the nature, causes, effects and consequences of health risks in seafarers working on tankers and to evaluate and guide programmes and policies related to the same. Moreover, these findings can be used for health promotion among hard-to-access groups in public health system research. As part of annual health screening programmes, seafarers should be asked to fill out lifestyle questionnaires and should be made aware of healthy eating habits, exercise, stress, heart disease, diabetes and cancer. 
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